This case study evaluated a real-time online interactive reference service. Three data gathering methods were used. First, general usage statistics were generated electronically from the service provider. Second, patron evaluations were collected electronically. Third, questionnaires were mailed to the librarians who provided the service. The general usage statistics revealed an overall pattern of growth in the number of participating libraries, the number of patrons, the number of questions and the total time spent answering them in minutes. Patron evaluations of the service were positive, most of the patrons' questions were answered. They all liked the service and intended to use it again. The librarians' responses were also positive. Most of the librarians were able to nd quality Internet Web sites containing the answers to their patrons' questions and when they could not, they often found the answers in a print resource. This nding suggested that regardless of the setting, print resources still had an important role to play in the provision of reference service.
Introduction
Real-time reference services are becoming widely available in libraries. As a new means of offering a traditional library service, it is essential to evaluate what is currently being offered in order to create effective real-time reference guidelines. The purpose of this study was to evaluate the materials, outputs, and outcomes involved in the provision of a real-time online reference service using a multi-method approach. In order to ful ll that purpose, data were gathered from both the patrons who used the service and the librarians who provided the service. Additionally, the service software collected data that revealed the patrons usage pattern during the initial stage of operation. The major goals of this study were:
. to determine whether or not the service met both the patrons information needs and the patrons expectations;
. to determine whether or not the service met the librarians expectations; and to determine what areas of the service appeared to be working and what areas of service appeared to need improvement.
The real-time reference service evaluated in this study is the service provided by the Northeastern Ohio Library Association (NOLA) Regional Library System. Since November 2000, this consortium has offered its member libraries the opportunity to participate in the provision of live interactive reference assistance to their patrons in real time via the Internet through AskUsQuestions.com (NOLA, 2001) . Reference librarians from a number of participating libraries serve as after-hours operators and provide the online reference service from their homes. In order to access the service, patrons must rst, click on the AskUsQuestions.com button which is found in various locations on their libraries Web sites. On the next screen, they must enter their patron ID. This connects them with an e-reference librarian. Chat software allows the two parties to communicate with each other. Generally, the patrons type queries, and the librarians type responses while simultaneously searching the Web for answers. Then, as soon as the librarian nds the appropriate Web sites, he/she pushes pages from the sites into the patrons browsers. This study focused on AskUsQuestions.com s rst several months of operation. It is hoped that the results will be of some assistance to those who are interested in planning similar real-time online reference services.
Literature review
Real-time online reference is a relatively new way to offer a traditional service. A review of relevant literature reveals that most published articles are largely descriptive in nature in explaining what real-time online reference is, how it works, what types of online reference services exist, and why it is needed (Eichler and Halperin, 2000; Lipow, 1999; Oder, 2001) .
Early published studies on digital reference largely focus on the use of e-mail or Web forms as means of providing reference service to remote patrons (Ables, 1996; BushallowWilber et al., 1996; Fishman, 1998; Garnsey and Powell, 2000; Kasowitz et al., 2000) . Additional studies indicate that offering live, or real-time reference service, is a fairly recent addition to the more established digital reference services mentioned earlier. One such study was a survey of 150 academic libraries conducted by Janes et al. (1999) in which they reported that none of the libraries were providing reference services in realtime . Instead, e-mail and Web forms were the digital reference methods of choice. Their survey appears to con rm both how recently and how swiftly some libraries have developed and implemented real-time reference services. Tenopir and Ennis (2002) conducted a longitudinal study of reference services in academic libraries. They surveyed the academic members of the Association of Research Libraries four times during the past decade from 1991 to 2000. Their ndings suggest that digital information sources and services were being used at an increasingly accelerated rate in the 1990s and that the Internet and the World Wide Web are changing how reference services are delivered.
A number of papers have been devoted to the use of the Internet as a resource for answering reference questions. Devlin and Burke (1997) conducted a study to determine whether or not the Internet was a reliable and an authoritative source of information. They concluded that the Internet provides no comprehensive mechanism for identifying quality information and called for a uni ed service interface to help alleviate this problem. However, in another study, Zumalt and Pasicznyuk (1998) Still, evaluations by users and librarians of real-time online reference services are few. It is hoped that the results of this study of AskUsQuestions.com, conducted during its initial stage of service, will add to the real-time reference service knowledge base in three areas: usage statistics; patron evaluations; and librarians perceptions.
Methodology
To achieve the goals of this study, the following three types of data were gathered.
(1) System usage data. The service software automatically recorded NOLA real-time reference transactions and then statistics were generated to reveal both the usage patterns of the service and the workload of service librarians.
(2) Patron evaluations. At the end of a realtime reference session, patrons were directed to a service evaluation form. These data were gathered within the same timeframe as the system usage data. To ensure patron con dentiality, no personal or demographic data were gathered. (3) Reference librarian/operator survey. A questionnaire (see Appendix) was sent to all participating librarians during the rst 6 months of real-time reference operation. The following categories provided the underlying framework for the librarians questionnaire: materials, outputs, and outcomes (Allen, 1995, p. 209) . Additional questions were included to gather demographic data about the librarians.
The questionnaire was pre-tested by two reference librarians who had similar backgrounds with the participating librarians, but neither of whom was involved in the research project. They reviewed the questionnaire and made suggestions for improvement. Finally, the questionnaire was mailed to all seven real-time reference librarians/operators. All seven librarians returned the survey within two weeks. Table I summarizes the monthly totals in each of the following general usage categories: the number of participating libraries, number of patrons, number of questions and the total time in minutes. There was an overall pattern of growth in the number of participating libraries, patrons, and questions, as well as in the total time in minutes. However, a drop in usage occurred during the month of April. This might have been due to spring or Easter break. Elementary and secondary school children in Northeastern Ohio Public School Systems would have had at least a one-week break from school sometime during this month. The librarian responses reported later appear to reinforce this as a cause for the drop in usage because all the librarians reported providing homework assistance for junior high and high school students, and most of the librarians reported providing homework assistance to elementary students. Table II comprises the weekly highs, lows, and averages in the following categories: patrons, questions, and time in minutes. NOLA s real-time online reference service was in operation ve days per week and averaged 7.6 patrons per day. The average number of patrons per week and the average number of questions per week imply that most of the AskUsQuestions.com patrons were asking only one question per session.
Results

General usage statistics
Patron evaluations
Patron evaluations of the service were very positive, as shown in Table III . For 1 month, during the same time period when the usage statistics were being gathered, patron evaluations were also gathered. In March 2001, 193 patrons tried the service and 12 of them were randomly directed to the patron evaluation form. Of these 12 patrons, only eight responded. The response rate was low largely due to the fact that the survey site was pushed at the end of a real-time reference session. In most cases, patrons had logged off before the survey page showed up after the service. While the number of respondents was small, it could be considered as a random sample. Patrons responses suggest that their experience with the online reference service was a positive one. In fact, all patrons indicated that they would use the service again. Seven out of eight patrons stated that their question was answered, and six out of seven thought that the librarian who provided the service was very helpful.
Reference librarian survey results
Librarians' backgrounds and training for real-time reference
The demographic data provided by the reference librarians indicated that the librarians had both the technical skills and practical experience required to conduct the online reference transactions. Five out of seven had a Master of Library Science (MLS) or Master of Library and Information Science (MLIS) degree, and the other two had a Bachelor s Degree. Six out of seven indicated that they had used the Web to answer reference questions at least once a day during the past year, and all of them had independent reference experience in their libraries. They indicated that they had learned how to conduct Web searches and how to evaluate the quality of Web sources mostly through continuing education workshops, self-learning, and in-service training sessions. The librarians experiences serving as reference librarians ranged from almost ve to 22 years, and their Web reference experiences ranged from four to six years. All librarians received training in all aspects of the software that they would be using for the real-time reference work. They received at least a three-hour lecture demonstration training session with the balance of the day for hands-on practice. Further, each librarian received an operator s manual. When asked to rate how dif cult it is to use the NetAgent software interface, six of the seven librarians rated it as easy to very easy, and one rated it as neutral. When asked how well prepared they felt when they logged on for their rst real-time interactive online reference shift, three of the seven felt prepared, three felt neutral, and one felt less prepared.
Workload and experiences
The librarians worked two to 2.5 hours (one to 1.25 two-hour shifts) each week providing real-time reference services. In the rst four months after the real-time reference service was launched, the librarians experienced three to eight times when they did not have any patron to assist during their shifts. Six of the seven librarians found it easy to work alone and commented that they were comfortable providing reference assistance in a nontraditional setting located outside the library walls, for example, from home.
It is interesting to note how they described their rst real-time reference experience.
. Hard remembering how to use the software. Fumbled around a bit, but I think that is normal when using something new .
. A bit nervous, but well motivated and energized.
. Scary Ðbut turned out to be easier than I feared it would. Also Ðhad a wonderful co-librarian at my side.
. It was a little scary and awkward to try and do two things at once Ðchat and seriously search the Web. Sometimes your mind goes blank as you watch the clock tick away and record the transaction time.
. I d practiced a bit and the workload wasn t heavy, so it wasn t dif cult. The only thing dif cult was not knowing what to expect.
. I was familiar with instant messaging and chat, but had not done it too often. That was my biggest problem at rst.
Apparently, even though all the librarians were trained and had the necessary experience for real-time reference work, their rst time using the system still appeared to be challenging.
The Internet vs traditional print sources as reference sources in real-time online reference
Although the majority of librarians speci ed that they were able to meet their patrons information needs using Internet Web sites, their experiences demonstrated that print resources continued to play an important role in the provision of reference services regardless of the setting.
The majority of the librarians were able to locate quality Web sites containing answers to the patrons questions. This result is consistent with the data on patron satisfaction evaluations reported earlier. Only one librarian was able to answer all questions using the Internet for reference sources. The other six reported that they had at least one time when they could not use Internet sources to answer patron questions. In addition, four of the seven librarians reported that they could always nd Web sites that contained authoritative, accurate, reliable and up-to-date information, but only three could locate Web sites that contained comprehensive information about a subject all the time.
It is interesting to note that although all of the librarians had a collection of pre-selected Web sites for their reference service, they did not rely solely upon their collections to answer patrons questions. Instead, they relied upon a combination of approaches that involved searches in their Web reference collection, searches of the Web and occasional searches through print resources. At times, some of the librarians consulted either print resources housed within the traditional library or print resources that they had on hand in their homes. Sometimes, the librarians requested a patron s e-mail address so that they could forward on any information that they later located in their library s print collection.
Types of questions in online reference transactions
Most of the librarians found it dif cult to give the same level of service to two or more patrons simultaneously. This implies that before the librarians logged on for their rst real-time reference shift, more time to practice answering more than one question at a time via chat might have been bene cial.
Table IV summarizes types of questions received during real-time reference work as reported by the real-time reference service librarians. It appears that homework questions were most common in real-time reference services. All of the librarians reported receiving homework questions for Grades 7-12; ve of them received homework questions for Grade K-6. Six of seven librarians also received questions that were ready reference in nature, or questions that were for recreation/entertainment and personal interest; four of them received questions that were about business or consumer/product information.
Librarians' perceptions of patrons' expectations about real-time reference service
Most librarians ( ve of seven) felt that their patrons had unrealistic expectations about how long it would take to search for information. Also, most librarians indicated that their patrons were unaware of the limitations of Web resources. Librarians responses were mixed regarding whether patrons could clearly communicate information they needed in writing. Two of seven librarians were on the positive scale, one was neutral, and four were on the negative scale, including one very negative.
Bene ts and limitations of real-time online reference service and suggestions for improvements
Convenience and service after library operation hours were mentioned most often as bene ts of real-time reference. Other bene ts mentioned by librarians included the following.
. Library can extend hours in an inexpensive way. Additional educational and training for patrons by helping people nd authoritative and accurate answers and sources.
Most librarians felt that the hindrances to provide real-time online reference were both . Some questions are dif cult, and it is very time-consuming to locate the exact answer. As a result, instant answers aren t always possible, and I need to consult print sources. So, having a dial-up access service for the Internet can be very slow and frustrating.
In terms of improvement in real-time service, most of the librarians felt that voice-over IP would improve the quality of service that they provided to AskUsQuestions.com patrons. This reinforces the results reported earlier that most of the librarians reported feeling that both they and their patrons experienced varying levels of dif culty communicating clearly via chat. Some suggestions offered by the librarians are as follows. 
Conclusions and discussion
The overall pattern of growth re ected in the general usage statistics suggests that an increasing number of patrons of the participating Northeastern Ohio libraries began using the service once it was in operation. Further, the patron evaluations indicated that patrons were satis ed with the services they received and that they intended to use the service again.
The results of the real-time reference librarians survey indicated that the librarians felt con dent about their ability in using the Internet both as a resource for answering reference queries and as the means of delivering information. However, despite the training and experience each librarian received before his or her rst shift in providing real-time reference service, the rst time still appeared to be challenging. In addition, most of the librarians found it dif cult to give the same level of service to two or more patrons simultaneously. This implies that before the librarians logged on for their rst real-time reference shifts, more time to practice answering more than one question at a time via chat might have been bene cial. On the other hand, it may also suggest that assisting one patron at a time would ensure quality service to all patrons.
Problems experienced by the librarians during the rst six months in real-time reference service are largely due to the limitations of the service. For example, communicating clearly using text based chat appears to be challenging; searching for answers is sometimes more complicated and time-consuming than patrons realize; and patrons may have unrealistic expectations on timely feedback during the reference transaction with a slow network connection. As a result, the majority of librarians recommended voice over IP as a possible solution to some of these problems.
Appendix. Real-time reference service librarian/operator questionnaire
